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57 ABSTRACT 
A valve seat having a tubular valve seat wall portion 
that extends about a frusto-conical valve member that 
moves longitudinally into the valve seat to close a valve 
in which the seat and valve member are included. Coax 
ial openings are formed through the valve seat wall 
portion to provide for passage of fluids through the 
valve and at least one longitudinally extending groove 
is formed in the inner surface of the valve seat wall 
portion, to extend the length thereof, between the open 
ings. A second groove can be formed in the inner sur 
face of the wall portion opposite the first groove or, 
alternatively, a cut can be formed through the wall 
portion opposite the first groove. The valve seat can be 
locked against rotation by making the wall portion 
thereof square or providing the wall portion with an 
anti-rotation tab at one end of the wall portion or a 
notch formed through a flange at one end of the wall 
portion. The wall portion can be formed in two semi 
tubular halves connected by a foldable web and the web 
can be placed on the curved surfaces of the halves to 
form an anti-rotation tab when the web is folded to form 
the wall portion into a tubular seat. 

18 Claims, 4 Drawing Sheets 
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NEEDLE WALVE SEAT 

BACKGROUND OF THE INVENTION 

The present invention relates generally to improve 
ments in needle valves, and more particularly, but not 
by way of limitation, to the construction of seats that 
receive the needle of the valve. 
A known type of valves is one in which a frusto-coni 

cal valve member, or needle, is mounted on a valve 
body for axial movement along a valve closure axis into, 
and out of, a frusto-conical valve seat cavity. Flow 
passages, opening into the valve seat cavity, are formed 
in the valve body so that the valve can be closed by 
inserting the needle into the valve seat cavity and 
opened by withdrawing the needle from the valve seat 
cavity. 

In many cases, the valve seat cavity is formed in a 
valve seat that is situated in a chamber formed in the 
valve body and openings are formed through the wall 
of the valve seat to extend the flow passages into the 
valve seat cavity. The valve seat, in such case, is pro 
vided with a locking system of some type so that the 
openings through the walls of the valve seat are main 
tained in alignment with the portions of the flow pas 
sage that extend through the valve body. 
A problem that has occurred with valves of this type 

is that the valve member tends to expand the valve seat 
when the valve is closed, because of the frusto-conical 
shapes of the valve member and the valve seat cavity, 
and the openings formed through the seat to extend the 
flow passages of the valve into the valve seat cavity 
weaken portions of the valve seat at the location at 
which sealing of valve seat cavity is effected to close 
the valve. Should the valve member be forcefully in 
serted into the valve seat cavity, as will often happen 
when the user closes the valve, the valve seat has a 
tendency to break at the openings formed at the wall 
thereof with result that the valve will leak. 

SUMMARY OF THE INVENTION 

The present invention overcomes this problem by 
providing a valve seat with weakpoints displaced away 
from the openings into the valve seat cavity that will 
cause any breakage of the valve seat to occur at a non 
critical location. In particular, at least one groove is 
formed in the valve seat to intersect and extend away 
from the valve seat cavity to provide a weak point 
along which breakage of the valve seat will occur 
should a user force the valve member into the valve seat 
cavity with excessive force during the closing of the 
valve. The groove is positioned between the openings 
and extends parallel to the longitudinal axis of the valve 
seat cavity so that, should the valve seat break along the 
groove, portions of the valve seat surrounding the open 
ings into the valve seat cavity will remain intact permit 
ting a seal between the valve member and valve seat and 
between the valve seat and valve body in the vicinity of 
the openings and the flow passages through the valve 
body so that the breakage of the valve seat will not 
affect the efficacy of the valve member in closing the 
valve. 

In several of the embodiments of the invention, two 
grooves are formed in the valve seat wall, the two 
grooves being positioned in diametric opposition across 
the valve seat cavity. In two of these embodiments, 
anti-rotation tabs are formed on the lower end of the 
valve seat to maintain the openings through the valve 
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2 
seat wall in alignment with flow passages formed in the 
valve body. In the third of these embodiments, the 
valve seat has the general form of a rectangular parallel 
epiped that can be place in a mating valve chamber to 
maintain the openings through the valve seat wall in 
alignment with the flow passages in the valve body. In 
two other embodiments of the invention, the valve seat 
is molded as two side-by-side halves that are connected 
together by a web so that planar surfaces on two halves 
adjacent the web will form the groove when the valve 
seat is folded to form a tubular structure into which the 
valve member will fit. In one of these embodiments, the 
web is formed on outer surfaces of two halves so that 
the web forms a projection when the two halves are 
folded together and such projection can be used to 
prevent rotation of the valve seat in the valve body. In 
the second of these two embodiments, the web is 
formed on planar surfaces that are abutted when the 
valve seat is folded into the tubular structure and an 
anti-rotation tab on the lower end of the valve seat is 
used to prevent rotation of the valve seat in the valve 
body. In a final embodiment of the invention as de 
scribed herein, a cut is formed through the valve seat 
wall across the valve seat cavity from the groove so that 
portions of the valve seat positioned radially outwardly 
of the groove form a spring that provides the valve seat 
with an expansion capability that tends to prevent 
breakage of the valve seat when the valve member is 
forced into the valve seat cavity. Rotation of the valve 
seat in this embodiment of the invention can conve 
niently be prevented by forming a notch in a flange that 
extends about the upper end of the valve seat to receive 
a pin that is mounted on the valve body. 
An object of the present invention is to provide a 

valve seat for a needle valve that will suffer no loss of 
sealing capability should the valve member be urged to 
forcefully into the valve seat when the valve is closed. 
Another object of the invention is to limit mainte 

nance requirements of valves by providing a valve seat 
that will seal a valve though the valve seat has been 
damaged by fixing the form that such damage can take. 
Other objects, features and advantages of the present 

invention will become clear from the following detailed 
description of the preferred embodiment of the inven 
tion when read in conjunction with the drawings and 
appended claims. 
BRIEF DESCRIPTION OF THE ORAWINGS 

FIG. 1 is a fragmentary, side elevational cross-section 
of a needle valve including one preferred embodiment 
of a valve seat constructed in accordance with the pres 
ent invention. 
FIG. 2 is a fragmentary cross-section of the valve 

shown in FIG. 1 taken along line 2-2 of FIG. 1. 
FIG. 3 is a fragmentary cross-section of the valve 

shown in FIG. 1 taken along line 3-3 of FIG. 1. 
FIG. 4 is a plan view of the valve seat shown in FIG. 

1. 
FIG. 5 is a bottom view of the valve seat shown in 

FIG. 4. 
FIG. 6 is a cross-section of the valve seat shown in 

FIG. 4 taken along line 6-6 of FIG. 4. 
FIG. 7 is a plan view of a second embodiment of the 

valve seat of the present invention, usable in the needle 
valve shown in FIG. 1, illustrating the valve seat as the 
valve seat is molded. 
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FIG. 8 is a side elevational view of the valve seat 
shown in FIG. 7 and illustrating the valve seat in the 
as-molded configuration. 
FIG. 9 is a plan view of the valve seat shown in FIG. 

7 showing the valve seat in a folded configuration. 5 
FIG. 10 is a fragmentary, side elevational cross-sec 

tion of a needle valve adapted to receive a third embodi 
ment of a valve seat constructed in accordance with the 
present invention. 
FIG. 11 is a fragmentary cross-section of the body of 10 

the needle valve shown in FIG. 10 taken along line 
11-11 of FIG. 10. 
FIG. 12 is a plan view of the third embodiment of the 

valve seat. 
FIG. 13 is a bottom view of the third embodiment of 15 

the valve seat. 
FIG. 14 is a cross-section of the third embodiment of 

the valve seat taken along line 14-14 of FIG. 12. 
FIG. 15 is a fragmentary, side elevational cross-sec 

tion of a needle valve adapted to receive a fourth em- 20 
bodiment of a valve seat constructed in accordance 
with the present invention. 
FIG. 16 is a fragmentary cross-section of the body of 

a needle valve shown in FIG. 15 taken along line 16-16 
of FIG. 15. 

FIG. 17 is a plan view of the fourth embodiment of 
the valve seat. 

FIG. 18 is a cross-section of the fourth embodiment 
of the valve seat taken along lines 18-18 of FIG. 17. 

FIG. 19 is a fragmentary, side elevational cross-sec 
tion of the body of a needle valve adapted to receive a 
fifth embodiment of a valve seat constructed in accor 
dance with the present invention. 
FIG. 20 is a cross-section of the needle valve body 

shown in FIG. 19 taken along line 20-20 of FIG. 19. 
FIG. 21 is a side elevational view of the fifth embodi 

ment of the valve seat showing the valve seat in an 
as-molded configuration. 
FIG. 22 is a plan view and partial cut-away of the 

fifth embodiment of the valve seat showing the valve 
seat in an as-molded configuration. 
FIG. 23 is a plan view and partial cut-away of the 

fifth embodiment of the valve seat showing the valve 
seat in a folded configuration. 

FIG. 24 is a side elevational view of the fifth embodi 
ment of the valve seat showing the valve seatin a folded 
configuration. 
FIG. 25 is a fragmentary, side elevational cross-sec 

tion of the body of a needle valve adapted to receive a 
sixth embodiment of a valve seat constructed in accor 
dance with the present invention. 

FIG. 26 is a fragmentary cross-section of the needle 
valve body shown in FIG. 25 taken along line 26-26 of 
FG. 25. 
FIG. 27 is a plan view of the sixth embodiment of the 55 

valve seat. 
FIG. 28 is a cross-section in side elevation of the sixth 

embodiment of the valve seat taken along line 28-28 of 
FIG. 7. 

DESCRIPTION OF FIGS. 1 THROUGH 6 

Referring first to FIGS. 1 and 2, shown therein and 
designated by the general reference numeral 30 is a 
needle valve that includes a valve seat 32 constructed in 
accordance with the present invention. The valve 30 
includes a valve body 34 in which the valve seat 32 is 
positioned and FIG.3 has been included to more partic 
ularly point out features of the valve body 34 that are 
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4. 
utilized in the positioning of the valve seat 32 in the 
valve 30. FIGS. 4-6 more particularly illustrate the 
construction of the valve seat 32. 
As indicated by FIGS. 1-3, the valve body 34 is 

preferably constructed in the form of a rectangular 
block having a blind hole 36 formed in a transverse side 
38 thereof, portions of the hole 36 adjacent the side 38 
being threaded so that a bonnet 40, having a threaded 
portion near the lower end 42 thereof, can be screwed 
into the hole 36 to close the valve 30 at the transverse 
side 38. The valve bonnet 40 extends only partially into 
the blind hole 36 so that portions of the hole 36 below 
the end 42 of the bonnet 40 form a valve chamber 44 in 
which the valve seat 32 is inserted when the valve 30 is 
assembled. Fluid communication into and out of the 
valve chamber 44 is provided by a flow passage 46 that 
intersects opposite sides of the valve chamber 44 and 
extends longitudinally through the valve body 34. 
As shown in FIGS. 1-3, the lower end 48 of the 

blind hole 36 is flat with the exception of a pilot hole 50 
and two canted grooves 52 and 54 that intersect the 
pilot hole 50 and slope upwardly therefrom along a line 
that parallels the axis 56 of the flow passage 46. A shoul 
der 58 is formed circumferentially about portions of the 
hole 36that are adjacent the lower end 42 of the bonnet 
40 when the valve 30 is assembled so that a flange 60 
formed on the valve seat 32 can be clamped between the 
lower end 42 of the valve bonnet 40 and the shoulder 58 
when the valve 30 is assembled. The bonnet 40 has a 
bore 62 formed therethrough in a concentric arrange 
ment with the threads near the lower end of the bonnet 
40 and portions of the bore 62 are threaded to receive 
threaded portions of an operating member 64 that sup 
ports a frusto-conical valve member 66 for axial move 
ment into and out of the valve chamber 44 along a valve 
member closure axis 68 that extends coaxially with the 
hole 36 and transversely to the flow passage 46. 
The valve seat 32 is generally tubular in form, the 

valve seat having a wall portion 70 that extends circum 
ferentially about a frusto-conical valve cavity 72 that 
intersects opposite first and second ends, 74 and 76 
respectively, of the wall portion 70 and extends therebe 
tween. The outer peripheral surface 78 of the wall por 
tion 70 of the valve seat 32 is cylindrical, is centered 
along the longitudinal axis 80 (FIG. 6) of the valve seat 
cavity 72, and is shaped to mate with the valve chamber 
44 in the valve body 34 so that, when the valve seat 32 
is positioned in the valve chamber 44 as shown in FIG. 
1, movement of the valve member 66 along the valve 
closure axis 68 will cause the valve member 66 to enter 
or leave the valve seat cavity 72. Coaxial openings 82 
and 84 are formed through the valve seat wall portion 
70 perpendicularly to the longitudinal axis of the valve 
seat cavity 72 to intersect both the outer peripheral 
surface 78 of the wall portion 70 and the cavity 72 
thereby providing fluid communication into the valve 
seat cavity 72 along an axis transverse to the longitudi 
nal axis 80. The valve seat 32 further comprises a pair of 
anti-rotation tabs 86 and 88 that are formed on the sec 
ond end 76 of the valve seat wall portion 70 along a line 
that parallels the common axis 90 (FIG. 6) of the open 
ings 82 and 84. Thus, the valve seat 32 can be mounted 
in the valve chamber 44 with the second end 76 of the 
wall portion 70 abutting the lower end 48 of the hole 60 
and the first end 74 of the valve seat wall portion 70 
abutting the lower end 42 of the valve bonnet and with 
the anti-rotation tabs 86 and 88 disposed in the grooves 
52 and 54, respectively, formed in the lower end 48 of 
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the blind hole 36 to position the valve seat 32 in the 
valve chamber 44 with the openings 82 and 84 aligned 
with the flow passage 46 of the valve body 34 and the 
anti-rotation tabs 86 and 88 will co-act with the grooves 
52 and 54 to maintain the alignment of the openings 82 
and 84 with the flow passage 46. Accordingly, the valve 
30 can be opened by turning the operating member 64 to 
withdraw the valve member 66 along the valve closure 
axis 68 from the valve seat cavity 72 and the valve 30 
can be closed by turning the operating member 64 to 
move the valve member 66 into the valve seat cavity 72 
to block fluid flow between the openings 82 and 84. 
The valve seat 32 is constructed of an organic poly 

mer; for example, polytetrafluoroethylene so that the 
valve seat 32 is capable of undergoing a small degree of 
expansion when the valve member 66 is moved into the 
valve seat cavity 72 and such expansion of the valve seat 
32 is utilized to prevent leakage of the valve 30 when 
the valve 30 is closed. That is, the valve member 66 will 
mate tightly with the valve seat cavity 72 to prevent 
leakage about the valve member 66 when the valve 
member 66 is forced into the cavity 72 to expand the 
valve seat 32 and the expansion of the valve seat 32 
causes portions of the valve seat 32 about the openings 
82 and 84 to tightly engage adjacent portions of the 
valve chamber 44; that is, portions of the valve chamber 
44 that are intersected by the flow passage 46, to pre 
vent leakage of the valve about the valve seat 32. 
As will be appreciated by those skilled in the art, the 

forcing of the valve member 66 into the valve seat cav 
ity 72 to expand the valve seat 32 and seal the valve 30 
against fluid flow can result in breakage of the valve 
seat 32. Moreover, such breakage is most likely to occur 
at the openings 82 and 84 since the openings 82 and 84 
tend to weaken the wall portion 70 of the valve seat 32. 
Should breakage of the valve seat 32 occur at the open 
ings 82 and 84, the break will very often provide a 
leakage path through the valve seat 32 that will cause 
the valve 30 to leak when closed. In the practice of the 
invention, such a leakage path is prevented by causing 
any breakage of the valve seat 32 that might occur to be 
confined to plane that bisects the valve seat 32 perpen 
dicularly to the common axis 90 of the openings 82 and 
84 through the wall portion 70 of the valve seat 32. To 
this end, the valve seat 32 is provided with a first groove 
92 that is formed in the wall portion 70 to intersect and 
extend radially away from the valve seat cavity 72. The 
groove 92 is positioned between the openings 82 and 84 
as particularly shown in FIG. 6 and extends parallel to 
the longitudinal axis 80 of the valve seat cavity 72 
throughout the length of the valve seat cavity 72. In one 
preferred embodiment of the invention, a second 
groove 94 is similarly formed in the wall portion 70 to 
intersect and radially extend away from the valve seat 
cavity 72 across the valve seat cavity 72 from the 
groove 92. 

Operation of FIGS. 1 through 6 
The operation of the valve 30 to open and close the 

flow passage 46 to fluid flow through the valve 30 is 
conventional. That is, to close the valve 30, the valve 
member 66 is moved along the valve closure axis 68 into 
the valve seat cavity 72 to engage the frusto-conical 
surface defining the valve seat cavity 72 and obstruct 
fluid flow between the openings 82 and 84 through the 
wall portion 70 of the valve seat 32. Since the valve seat 
32 is expanded to form a seal with the valve chamber 44 
when the valve member 66 is forced into the valve seat 
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6 
cavity 72, the valve 30 will be sealed against fluid flow 
by the insertion of the valve member 66 into the valve 
seat cavity 72. To open the valve 30, the operating 
member 64 need only be turned to withdraw the valve 
member 66 partially from the valve seat cavity 72. 

Should the valve member 66 be driven too tightly 
into the valve seat cavity 72, when the valve 30 is 
closed, excessive strains can be set up in the wall portion 
70 of the valve seat 32 with the result that the valve seat 
32 can break. The grooves 92 and 94 weaken the wall 
portion 70 of the valve seat 32 so that such breakage, if 
it occurs, will occur along a plane that is displaced away 
from the openings 82 and 84 so that no loss of sealing 
capability will occur for the valve 30 as the result of 
such breakage. Rather, the two resulting portions of the 
valve seat 32 will remain held in place within the valve 
chamber 44 and will act independently to each provide 
a seal both to the valve member 66 and to portions of 
the valve chamber 44 that are intersected by the flow 
passage 46. It will be noted that the provision of the 
grooves 92 and 94 thus can effect an extended lifetime 
for the valve seat 32. That is, should the valve seat 32 
take a set that will require the valve member 66 to be 
increasingly forcefully urged into the valve seat cavity 
72, increasing the likelihood of breakage of the valve 
seat 32, the confinement of any breakage of the valve 
seat 32 that might occur to portions of the valve seat 32 
which do not enter into the sealing of the valve 30 will 
permit the valve 30 to be used without loss of closure 
and sealing capability for an extended period beyond 
any breakage of the valve seat 32 that might occur. 

Description of FIGS. 7 through 9 
FIGS. 7-9 illustrate a second embodiment of a valve 

seat, designated by the numeral 32A, that has the se 
lected breakage characteristics of the valve seat 32. The 
valve seat 32A is suitable for use in a valve having a 
valve body that is identical to the valve body 34, a valve 
bonnet that is identical to the valve bonnet 40, and a 
valve member that is identical to the valve member 66 
so that the valve seat 32A can be emplaced in a needle 
valve which, with the exception of the valve seat, is 
identical to the valve 30 shown in FIGS. 1-3. 
The valve seat 32A is constructed of an elastomeric 

material that can be folded without causing breakage of 
the valve seat 32A to facilitate molding of the valve seat 
32A. In particular, the valve seat 32A is comprised of 
two semi-tubular halves 96 and 98 that each have a 
semi-cylindrical surface, 100 and 102 for the halves 96 
and 98 respectively, and a planar surface, 104 and 106 
for the halves 96 and 98 respectively, that can be abut 
ted, as shown in FIG. 9 to form the valve seat 32A into 
a cylindrical structure similar to the valve seat 32. A 
web 108 is integrally molded with the halves 96 and 98, 
the web 108 being positioned partially on the planar 
surface 104 and partially on the planar surface 106 adja 
cent the first end 74 of the valve seat 32a so that the web 
108 can be folded to bring the two planar surfaces 104 
and 106 into a substantially abutting relationship. Once 
the valve seat 32a has been so folded, portions of the 
planar surfaces 104 and 106 form two sides of the 
groove 92 that characterizes the valve seat of the pres 
ent invention to provide the breakage plane for the 
valve seat 32A and the web 108, at which breakage 
occurs, forms the end of such groove. A cut 107 is 
formed through the wall portion of the valve seat 32A 
that is formed by the two halves 96 and 98 so that the 
valve seat 32A will have the same preferred breakage 
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location characteristics as the valve seat 32. In order to 
form the valve seat cavity in the valve seat 32A that is 
to receive the valve member 66, depressions 110 and 
112 are formed in the planar surfaces 104 and 106 to 
extend between the first end 74 of the valve seat 32A 
and the second end 76 thereof and the depressions 110, 
112 are each provided with a semi-circular cross-section 
that narrows toward the second end 76 of the valve seat 
32A so that a frusto-conical cavity will be formed 
within the interior of the valve seat 32A when the web 
108 is folded to oppose the planar surface 104 to the 
planar surface 106. Anti-rotation tabs, 86 and 88, that 
are identical to the anti-rotation tabs of the valve seat 32 
and, accordingly, identically numbered are formed on 
the second end of the valve seat 32A, the anti-rotation 
tab 86 being formed on the half 96 and the anti-rotation 
tab 116 being formed on the half 98 so that the valve 
seat 32A will not rotate in the valve body 34 in which 
the valve seat 32A may be disposed. The openings 82 
and 84 are formed through the halves 96 and 98 above 
the tabs 86 and 88 so that the openings will be disposed 
in a coaxial relationship when the valve seat 32A is 
formed into the final configuration thereof as shown in 
FIG. 9. The valve seat 32A operates in the same manner 
as the valve seat 32. 

Description of FIGS. 10 through 14 
FIGS. 10 and 11 illustrate a modification of the valve 

body of a valve that receives the valve seat of the pres 
ent invention so that the valve body will receive a modi 
fied form of such valve seat. As shown in FIGS. 10 and 
11, the blind hole 36 that is formed in the valve body, 
designated 34B in FIG. 10, has a tapered portion 122 
near the lower end thereof. Correspondingly, the valve 
seat, designated 32B, that is received in the valve body 
34B has a frusto-conical outer peripheral surface 124 
that is centered on the longitudinal axis 80 of the frusto 
conical valve seat cavity 72 with which the valve seat 
32B is provided to receive the valve member 66. The 
preferred breakage position characteristics of the valve 
seat 32B are provided by grooves 92 and 94 that inter 
sect the valve seat cavity 128 and extend radially away 
therefrom in the same manner such characteristics are 
provided for the valve seat 34, and the breakage plane 
so provided for the valve seat 32B is positioned between 
the openings 82 and 84 that provide fluid communica 
tion into the valve seat cavity 72. In order to prevent 
rotation of the valve seat 32B in the valve chamber 
formed by the tapered portion 122 of the blind hole 36 
of the valve body 34B, depressions 134 and 136 are 
formed in the lower end 140 of the blind hole 36 and 
anti-rotation tabs 86B and 88B, shaped slightly differ 
ently from the tabs 86 and 88 as shown, are formed on 
the second, or lower end 76 of the valve seat 32B to 
enter the depressions 134 and 136 when the valve seat 
32B is mounted in the valve body 34B. In order that the 
preferred breakage plane of the valve seat 32B defined 
by the first and second grooves 92 and 94 will be posi 
tioned away from the openings 82 and 84 through the 
valve seat 32B, the depressions 134 and 136 are formed 
along a line paralleling the axis 56 of the flow passage 
through the valve body 34B and the anti-rotation tabs 
86B, 88B are formed along a line paralleling the com 
mon axis of the openings 82 and 84 into the valve seat 
cavity 72. The grooves 92, 94 are then formed along a 
plane that is perpendicular to the axis 90 so that any 
breakage of the valve seat 32B that might occur will 
occur at portions of the valve seat 32B that do not enter 

10 

15 

25 

30 

35 

45 

SO 

55 

65 

8 
into the sealing of a valve in which the valve seat 32B 
might be mounted. Both the valve that receive the 
valve seat 32B and the valve seat 32b operate in the 
same manner as the valve 30 and the valve seat 32. 

Description of FIGS. 15 through 18 
FIGS. 15 and 16 illustrate another embodiment of a 

valve body that receives a valve seat which includes 
ther preferred breakage characteristics of the valve seat 
of the present invention and FIGS. 17 and 18 illustrate 
such other preferred embodiment of the valve seat. The 
valve body, such modification, designated 34C in FIGS. 
15 and 16, differs from the valve body 34 in that the 
valve chamber 44 formed in the valve body 34C to 
receive the valve seat, designated 32C in FIGS. 15, 17 
and 18, has a noncircular cross-section as is particularly 
shown in FIG. 16. Correspondingly, the valve seat 32C 
has the general form of a rectangular parallelepiped 
having two parallel faces 150, 152, corresponding to the 
ends 74 and 76 of the valve seat 32, that are intersected 
by the valve seat cavity 72. The openings 82 and 84 that 
provide fluid communication into the valve seat cavity 
72 are formed coaxially to intersect the valve seat cavity 
72 and to parallel sides 156 and 158 that are perpendicu 
lar to the sides 150 and 152. The first and second 
grooves 92 and 94 that provide the valve seat 32C with 
the preferred breakage location characteristic, away 
from the locations of the openings 82 and 84 are then 
formed near the two remaining sides 160 and 162 of the 
valve seat 32C, the grooves 92 and 94 extending radially 
away from the valve seat cavity 72 between the open 
ings 82 and 84 toward the sides 160 and 162 respec 
tively. Since the valve seat 32C has a substantially 
square cross-section perpendicular to the longitudinal 
axis 80 of the valve seat cavity 72 and since the valve 
chamber 44 formed in the valve body 34C similarly has 
a square cross-section, no additional means, such as the 
anti-rotation tabs formed on previously described em 
bodiments of the valve seat, need be provided to main 
tain alignment between the openings 82, 84 into the 
valve seat cavity 72 and the flow passage 46 formed 
through the valve body 34C. Both the valve having the 
valve body 34C and the valve seat 32C operate in the 
same manner as the valve 30 and the valve seat 32. 

Description of FIGS. 19 through 24 
FIGS. 21-24 illustrate another preferred embodiment 

of a valve seat, designated 32D, constructed in accor 
dance with the present invention and FIGS. 19 and 20 
show a further modification of a valve seat body, desig 
nated 34D, to receive the valve seat 32D. Like the valve 
seat 32A, the valve seat 32D is constructed of a resilient 
elastomer so that the valve seat 32D can be molded in 
the form of two semi-tubular, side-by-side halves 166 
and 168 connected together by a web 170, as illustrated 
in FIGS. 21 and 22, and subsquently folded at the web 
170 to form the seat 32D into a tubular structure having 
a frusto-conical valve seat cavity formed by two co 
acting depressions 172,174 molded into planar surfaces 
176, 178 formed on the halves 166, 168 respectively. 
Thus, as in the case of the valve seat 32D, the groove 92 
that provides the preferred breakage location character 
istics for the valve seat 32D is formed by portions by the 
planar surfaces 176 and 178 and the web 170 as indi 
cated at 180 in FIG. 23. 
The valve seat 32D differs from the valve seat 32A in 

the placement of the web 170 on the halves 166 and 168, 
permitting the anti-rotation tabs 114, 116 of the valve 
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seat 32A to be eliminated from the valve seat 32D. As 
can be seen in FIGS. 22 and 23, the web 170 is formed 
on the outer semi-cylindrical surfaces 180, 182 of the 
valve seat halves 176, 178 respectively, so that the web 
170 will protrude from one side of the otherwise cylin 
drical surface of the valve seat wall portion 184, formed 
by folding the valve seat 32D from the as-molded con 
figuration, to form a radially projecting locking tab as 
shown in FIGS. 23 and 24. Correspondingly, the valve 
seat body 34D is provided with a niche 186 formed in 
the wall of the valve chamber 44 to one side of the flow 
passage 46 to receive the folded web 170 and align the 
openings 82, 84 formed through the valve seat halves 
166, 168 respectively with the openings of the flow 
passage 46 into the valve chamber 44. A valve having a 
valve body constructed in the manner of the valve body 
34D and containing a valve seat 32D operates in the 
same manner as the valve 30 to include the manner of 
breakage of the valve seat 3D should such breakage 
OCC. 

Description of FIGS. 25 through 28 
FIGS. 27 and 28 illustrate yet another embodiment of 

a valve seat, designated 32E, constructed in accordance 
with the present invention and FIGS. 25 and 26 illus 
trate the body, designated 34E, of a valve similar to the 
valve 30 that receives the valve seat 32E. Like the valve 
seat 32, the valve seat 32E has a wall portion 70 that 
extends circumferentially about a frusto-conical valve 
seat cavity 72 that extends on a converging taper from 
a first end 74 of the wall portion 70 to a second end 76 
thereof. However, the valve seat 32E does not include 
anti-rotation tabs similar to the anti-rotation tabs 86 and 
88 of the valve seat 32; rather, the orientation of the 
valve seat 32E about the valve closure axis 68 is main 
tained constant in a different way which will now be 
described. -- 

Referring first to FIGS. 25 and 26, it is seen that the 
valve chamber 44 is, as in the case of the valve chamber 
44 of the valve body 34, substantially cylindrical. How 
ever, a groove 200 is formed in one side of the valve 
chamber 44, between the openings of the flow passage 
46thereinto, the groove 200 becoming a hole 202 at the 
floor 204 of the valve chamber 44 formed by the lower 
end of the blind hole 36 by means of which the valve 
chamber 44 is formed. The groove 200 is formed with 
sufficient depth and the hole 202 is positioned so that a 
pin inserted into the hole 202 will be completely dis 
posed within the groove 200 in a non-interfering rela 
tionship with the wall portion 70 of the valve seat 32E 
except for a flange 206 that is formed about the first end 
74 of the valve seat 32E to be received in a shoulder 208 
that is formed in the blind hole 36 at the upper end of 
the valve chamber 44. A notch 210 is formed in the 
flange 206, between the openings 82 and 84, so that the 
valve seat 32E can be oriented within the valve cham 
ber 44 via a pin (not shown) inserted into a hole 202 and 
a groove 200 to extend alongside the wall portion 70 of 
the valve seat 32E and through the notch 210 in the 
flange 206 formed on the valve seat 32E. A groove 92, 
extending from the valve seat cavity to provide the 
preferred breakage position characteristics of the valve 
seat 32E, is then positioned in radial alignment with the 
notch 210 and both the notch 210 and groove 92 extend 
parallel to the longitudinal axis 80 of the valve seat 
cavity 72 as shown in FIG. 28. Opposite the groove 92, 
a cut 216 is formed through the valve seat wall portion 
70 to similarly parallel the longitudinal axis 80 of the 
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10 
valve seat cavity 72. The formation of the cut 216, in 
combination with the manner in which the groove 92 is 
formed, provides an additional advantage to the to the 
valve seat 32E. In particular, the groove 92 extends 
away from the valve seat cavity 72 and is formed nearly 
through the valve seat wall portion 70 so that only a 
thin web is left between portions of the valve seat 32 at 
opposite sides of the groove 92 and cut 216. Such web, 
indicated at 218 in FIG. 28 provides the valve seat 32E 
with a spring expansion capability that tends to limit 
breakage of the valve seat 32E by forceful urging of 
valve member 66 into the valve seat cavity 194 while, at 
the same time, limiting the effect of breakage should it 
occur in the same manner that the effect of breakage is 
limited in the valve seats 32-32D. The operation of a 
valve including a valve body constructed in the manner 
of the valve body 34E and including a valve seat con 
structed in the manner of the valve seat 32E is substan 
tially the same as the operation of the valve 30 and 
valve seat 32 differing only in the additional anti-break 
age characteristic of the valve 32E provided by the web 
218. 

It is clear that the present invention is well adapted to 
carry out the object and attain the ends and advantages 
mentioned as well as those inherent therein while pres 
ently preferred embodiments of the invention have been 
described for purposes of this disclosure, numerous 
changes may be made which will readily suggest them 
selves to those skilled in the art and which are encom 
passed within the spirit of the invention disclosed and is 
defined in the appended claims. 
What is claimed is: 
1. An improved valve seat for a valve of the type 

wherein valve closure is effected by movement of a 
frusto-conical valve member lengthwise along a valve 
closure axis into a frusto-conical valve seat cavity of the 
valve seat, the valve seat having a wall portion extend 
ing circumferentially about the valve member when the 
valve is closed to define the valve seat cavity and coax 
ial openings formed through said wall portion to pro 
vide fluid communication into the valve seat cavity, 
wherein the valve seat is characterized as having a 
groove formed in the wall portion thereof to extend 
from the valve seat cavity, and said groove being posi 
tioned between said openings and extending parallel to 
the longitudinal axis of the valve seat cavity. 

2. The valve seat of claim 1 wherein said groove is 
characterized as being a first groove formed in the valve 
seat wall portion and wherein a second groove is 
formed in the valve seat wall portion across the valve 
seat cavity from the first groove to extend from the 
valve seat cavity, and said second groove being posi 
tioned between said openings and extending parallel to 
the longitudinal axis of the valve seat cavity. 

3. The valve seat of claim 2 wherein the valve seat 
wall portion is characterized as having a first end and a 
second end, the valve seat cavity intersecting the ends 
of the valve seat wall portion and extending axially 
therebetween; wherein the valve seat wall portion is 
further characterized as having a cylindrical outer pe 
ripheral surface centered on the longitudinal axis of the 
valve seat cavity; and wherein the valve seat is further 
characterized as comprising an anti-rotation tab formed 
on one end of the valve seat wall portion to protrude 
from said one end of the valve seat wall portion on a line 
paralleling the common axes of said openings formed 
through the valve seat wall portion. 
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4. The valve seat of claim 2 wherein the valve seat 
wall portion is characterized as having a first end and a 
second end, the valve seat cavity intersecting the ends 
of the valve seat wall portion and extending axially 
therebetween; wherein the valve seat wall portion is 
further characterized as having a frusto-conical outer 
peripheral surface centered on the longitudinal axis of 
the valve seat cavity and converging in the direction of 
convergence of the valve seat cavity; and wherein the 
valve seat is further characterized as comprising an 
anti-rotation tab formed on one end of the valve seat 
wall portion to protrude from said one end of the valve 
seat wall portion on a line paralleling the common axes 
of said openings through the valve seat wall portion. 

5. The valve seat of claim 2 wherein the valve seat is 
further characterized as having a non-circular cross 
section perpendicular to the axis of the valve seat cav 
ity. 

6. The valve seat of claim 1 wherein the valve seat 
wall portion is characterized as having a first end and a 
second end, the valve seat cavity intersecting the ends 
of the valve seat wall portion and extending axially 
therebetween; wherein the valve seat wall portion is 
further characterized as having a cylindrical outer pe 
ripheral surface centered on the longitudinal axis of the 
valve seat cavity; and wherein the valve seat is further 
characterized as comprising an anti-rotation tab formed 
on one end of the valve seat wall portion to protrude 
from said one end of the valve seat wall portion on a line 
paralleling the common axes of said openings formed 
through the valve seat wall portion. 

7. The valve seat of claim 1 wherein the valve seat 
wall portion is characterized as having a first end and a 
second end, the valve seat cavity intersecting the ends 
of the valve seat wall portion and extending axially 
therebetween; wherein the valve seat wall portion is 
further characterized as having a frusto-conical outer 
peripheral surface centered on the longitudinal axis of 
the valve seat cavity and converging in the direction of 
convergence of the valve seat cavity; and wherein the 
valve seat is further characterized as comprising an 
anti-rotation tab formed on one end of the valve seat 
wall portion to protrude from said one end of the valve 
seat wall portion on a line paralleling the common axes 
of said openings through the valve seat wall portion. 

8. The valve seat of claim 1 wherein the valve seat is 
further characterized as having a non-circular cross 
section perpendicular to the axis of the valve seat cav 
ity. 

9. The valve seat of claim 1 wherein the valve seat is 
constructed of an elastomeric material; wherein a cut is 
formed through the valve seat wall portion parallel to 
said groove across the valve seat cavity from said 
groove whereby the valve seat wall portion can be 
molded in the form of two semi-tubular, side-by-side 
halves connected together by an integrally molded web 
of which the valve seat is further comprised and folded 
at said web to form a substantially circular structure 
that will extend about the valve member, each half of 
the valve seat wall portion having a planar surface 
formed thereon and positioned with respect to the said 
web so that the planar surface of one half abuts the 
planar surface of the other half when the web is folded 
and each half having a depression formed in the planar 
surface such that the depressions coact to form the 
valve seat cavity when the halves are folded to form 
said circular structure; and wherein said groove is de 
fined by portions of said planar faces formed on the 
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12 
valve seat wall portion halves and portions of the web 
connecting said valve seat wall portion halves. 

10. The valve seat of claim 9 wherein the valve seat 
wall portion has a first end and a second end, the valve 
seat cavity intersecting the ends of the valve seat wall 
portion and extending therebetween; wherein said web 
is formed on said planar faces of the valve seat halves; 
and wherein the valve seat further comprises an anti 
rotation tab formed on one end of the valve seat wall 
portion. 

11. The valve seat of claim 9 wherein each valve seat 
wall portion half is further characterized as having a 
semi-cylindrical outer surface intersected by the planar 
surface of the valve seat wall portion half, and wherein 
said web is formed on a portion of each of the semi 
cylindrical outer surface of said half adjacent the inter 
section of the semi-cylindrical outer surface of such half 
with the planar face of such half. 

12. The valve seat of claim 1 wherein the valve seat 
wall portion has a first end and a second end, the valve 
seat cavity intersecting the ends of the valve seat wall 
portion and extending therebetween; wherein the valve 
seat wall portion is further characterized as having the 
general form of a right circular cylinder extending be 
tween said ends of the valve seat wall portion; wherein 
the valve seat wall portion has a circumferential flange 
formed about one end thereof; and wherein a notch is 
formed through said flange to extend parallel to the 
longitudinal axis of the valve seat cavity and in radial 
alignment with said groove with respect to the valve 
seat cavity. 

13. The valve seat of claim 12 wherein a cut is formed 
through the valve seat wall portion and through the 
flange formed on the valve seat wall portion across the 
valve seat cavity from said groove, said cut intersecting 
the ends of the valve seat wall portion and extending 
therebetween parallel to the longitudinal axis of the 
valve seat cavity. 

14. An improved valve seat for a valve of the type 
wherein valve closure is effected by movement of a 
frusto-conical valve member along a valve closure axis 
into a frusto-conical valve seat cavity of the valve seat, 
comprising: 

a valve seat wall portion comprising: 
a first valve seat wall portion half having a semi 

cylindrical shape defined by a planar surface and 
a semi-cylindrical surface formed on the first 
valve seat wall portion half; and 

a second valve seat wall portion half having a semi 
cylindrical shape defined by a planar surface and 
a semi-cylindrical surface formed on the second 
valve seat wall portion half; and 

a foldable web connecting the valve seat wall portion 
halves, the web positioned with respect to the pla 
nar surfaces of the valve seat wall portion halves to 
bring said planar surfaces into a facing relation 
when the web is folded, and said planar surfaces 
each having a depression formed therein to coact 
when the web is folded to form the valve seat cav 
ity. 

15. The valve seat of claim 14 wherein said web is 
formed partially on the planar surface of the valve seat 
wall portion half and partially on the planar surface of 
the other valve seat wall portion half; wherein the valve 
seat wall portion is characterized as having a first end 
and a second end intersected by said planar and semi 
cylindrical surfaces formed on each of the valve seat 
wall portion halves; and wherein the valve seat further 
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comprises an anti-rotation tab formed on one end of the 
valve seat wall portion. 

16. The valve seat of claim 14 wherein said web is 
formed on a portion of the semi-cylindrical surfaces of 
each of said valve seat wall portion halves so as to form 5 
a radially projecting locking tab when said web is 
folded to bring the planar surfaces of the valve seat wall 
portion halves into a facing relation. 

17. An improved valve seat for a valve of the type 
wherein valve closure is effected by movement of a 10 
frusto-conical valve member along a valve closure axis 
into a frusto-conical valve seat cavity of the valve seat, 
the valve seat having a wall portion extending circum 
ferentially about the valve member when the valve is 
closed to define the valve seat cavity and coaxial open- 15 
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ings formed through said wall portion to provide fluid 
communication into the valve seat cavity, wherein the 
valve seat wall portion is characterized as having a 
generally cylindrical form with a radially extending 
flange formed about one end thereof; wherein a groove 
is formed in the valve seat wall portion to extend from 
the valve seat cavity, said groove being positioned be 
tween said openings and extending parallel to the longi 
tudinal axis of the valve seat cavity and wherein a notch 
paralleling the longitudinal axis of the valve seat cavity 
is formed through said flange. 

18. The valve seat of claim 17 wherein a cut is formed 
through the valve seat wall portion across the valve seat 
cavity from said groove. 

it is sk sk 


